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Of Mobile Phones and
Morbidity
In May 1993, a Florida man filed suit
against NEC Corporation, a manufacturer

of cellular telephones, charging that his
wife's fatal brain tumor was caused by radi-
ation from her cell phone. Although the
case was eventually thrown out of court for
lack of evidence, the controversy over the
safety of cell phones has continued to heat
up over the past five years. And while there
is currently no evidence to indicate a link
between cell phone use and cancer in
humans, there also haven't been many
studies done to test for such links. That's
about to change.

The International Agency for Research
on Cancer (IARC), the human cancer

research arm of the World Health
Organization (WHO), is gearing up for an

extensive study on the incidence of certain
cancers among cell phone users. The study
is part of the research agenda of the
WHO's International EMF Project, an ini-
tiative that seeks to thoroughly examine the
possible health effects of exposures to envi-
ronmental levels of electromagnetic fields
(EMFs). EMFs, produced by applications
ranging from medical diagnostic equipment
to computer monitors, are becoming an

increasingly common element of the home
and work environments of humans. The
principal investigator for the study is
Elisabeth Cardis, chief of the IARC Unit
on Radiation and Cancer, one of 17
research units within the agency.

The two-stage IARC study will look at
cancer sites in the head and neck, primarily
the brain, the parotid gland, and the
acoustic nerve, among both cell phone
users and nonusers. Nine countries-
Australia, Canada, France, Germany, Israel,
Italy, New Zealand, Sweden, and the
United Kingdom-participated in the first
stage, a feasibility study that concluded in
early September. In this stage, scientists
evaluated mobile phone use over the past
10 years in the general population of the
participating countries, assessed sources of
information for reconstructing a subject's
past mobile phone use (such as phone com-

pany records), characterized referral and
treatment patterns for the tumors of inter-
est, and calculated the statistical power of
an actual epidemiological study.

The second stage, now getting under
way, will probably involve the original nine
countries and may be extended to others,
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A bad call? The International Agency for Research on Cancer is set to study the possible effects of using
cellular telephones on human health.

including other Nordic countries and the
United States. This stage comprises a
multinational case-control study that
involves identifying all new cases of the tar-
get diseases in the study population over a
period of 2-3 years, choosing controls, and
comparing historical phone use and expo-
sure to radio frequency (RF) radiation (a
type of EMF) between the cases and their
controls. Study results are expected by the
year 2004.

There is little evidence of a cause-effect
relationship between RF exposures and
cancer, but a study by Stanislaw Szmigielski
and colleagues of the Center for
Radiobiology and Radiation Safety in
Warsaw, Poland, published in 1982 in
Bioelectromagnetics, suggests that RF radia-
tion can promote tumor growth in animals.
Most of the studies conducted on RF expo-
sures in the past focused on acute exposures
to frequencies that are normally encoun-
tered only in such high-exposure occupa-
tional situations as using RF heat sealers for
plastic sealing and embossing and in the
production of textiles, lumber, and veneer
finishes. It was only with the relatively
recent rise in popularity and availability of
cell phones that scientists realized how very
little data are available on the effects of
localized RF exposures to the head and
neck.

Ben Greenebaum, a professor of physics
at the University of Wisconsin at Parkside

who has worked as a consultant with the
International EMF Project, notes that cur-
rent regulations established by the
American National Standards Institute and
the Institute of Electrical and Electronics
Engineers regarding handset construction
are based on what are essentially the only
scientifically proven effects on record: the
thermoregulatory effects such as heat stress
that are linked to fairly brief but intense RF
exposures. Numerous studies are being
conducted on the effects on the head of
such localized heating but, Greenebaum
says, "Human health effects, if any, after
very long-term exposure to weaker RF
intensities, particularly to the pulsing pat-
terns of some of the newer types of mobile
telephones, are little studied." And, as a
WHO fact sheet titled Electromagnetic
Fields and Public Health: Mobile Telephones
and Their Base Stations points out, with
approximately 190 million cell phone users
worldwide, even minor adverse health
effects could add up to major public health
problems farther down the road.

Today, the only health problem known
to be related to the use of cell phones is an
increase in traffic accidents among voluble
drivers. Nevertheless, the popular press
tends to put a sensational spin on the idea
that cell phones contribute to brain cancer,
and anecdotal reports of headaches, skin
numbing, and memory loss due to cell
phone use have helped to heighten public
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fears. Science and industry alike are looking
to the IARC study to provide a firm foun-
dation for either assuaging public fears or
enacting measures to protect against what-
ever health risks may come to light.

Lowering Water's Octane
Liquid carbon dioxide (CO2) is a powerful
solvent used for purposes such as extracting
the peanut flavor from peanuts and decaf-
feinating coffee. Now, two scientist-entre-
preneurs in Berkeley, California, say that it
may also be the best way to remove the
possibly carcinogenic fuel additive methyl
tertiary butyl ether (MTBE) from ground-
water.

Marc Sims, a chemical engineer, and
his partner Jim Robinson, a molecular biol-
ogist, developed a device called PoroCrit
that uses thin, microporous polypropylene
tubes to expose the polluted liquid to pres-
surized liquid CO2. Originally, the device
was designed to extract food flavorings.
Then, says Sims, "We realized just how
similar MTBE is to all the flavor com-
pounds that we were extracting."

PoroCrit works well on MTBE, says
Sims, because the pollutant is about 100
times more soluble in CO2 than it is in
water. The membranous tubes in the device
create over 50 m2 of surface area through
which the MTBE is drawn off through the
micropores by the CO2. The end result is
cleaner, slightly carbonated water. Other
water pollutants such as gasoline, benzene,
and chlorinated solvents, which are also
highly soluble in carbon dioxide, may also
be removed from water by the device.

Originally introduced in 1979 as a way
to boost the octane in gasoline, MTBE
came into widespread use as a fuel additive
because of its apparent ability to protect the
public health by reducing automobile car-
bon monoxide emissions. In 1990, the
Clean Air Act was amended to require the

use of cleaner-burning fuels in areas with
high carbon monoxide levels (those in
nonattainment for National Ambient Air
Quality Standards) in winter months.
Oxygenated gasoline programs, including
the use of MTBE, became the most popu-
lar means of meeting the new requirement.
MTBE is currently found in about 25% of
the gasoline used in the United States.

In 1996, however, it was discovered
that the additive had found its way into the
groundwater in Santa Monica, California,
prompting the city to shut down half its
water supply wells. Other studies found
traces of MTBE in 5% of the wells across
the United States. Scientists suspect that in
most cases the chemical is released into the
environment by leaking fuel storage tanks
and is washed into wells by rainwater,
which readily dissolves the chemical.

In December 1997, the EPA issued a
health advisory alerting people to the possi-
ble danger of MTBE in water. The health
effects of ingesting MTBE in the concen-
trations being found in drinking water are
not known, but at high concentrations the
chemical has been shown to cause cancer in
animals. Even if the chemical does not pose
a serious health risk, its strong taste and
smell can seriously deteriorate the quality of
the water in which it is found.

Once MTBE gets into water, it
becomes very difficult to remove. MTBE is
extremely soluble in water-about 30 times
more soluble than benzene-and very resis-
tant to biodegradation. Because it does not
readily adsorb to soil particles (unlike other
fuel constituents), it tends to travel with
groundwater plumes, as fast as the water
travels.

These characteristics ofMTBE seriously
hamper the effectiveness of traditional
groundwater remediation techniques on the
pollutant. Granular activated carbon filters,
for example, do not work at all. Up until
now, the best remediation technology for
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Anti-MTBE membrane. A new process that uses a microporous membrane
shows promise for removing MTBE from drinking water

MTBE in water has
been air stripping,
an aeration tech-
nique in which
MTBE concentra-
tions of 20 parts
per million (ppm)
can be reduced to
10 ppm for about
$16 per 1,000 gal-
lons of water,
induding treatment
of offgases. But
Sims says his device
can achieve much
greater reductions
in MTBE for
around $5 per

1,000 gallons. And, he says, "It can be
water that is saturated with MTBE, which
is at [concentrations ofl about 4%."

The biggest challenge facing the
researchers right now is scaling the device
up from something that was used to extract
flavors to something that can handle huge
plumes of polluted groundwater. The
device they've developed will be most effec-
tive where the volume of polluted ground-
water is low and the MTBE concentration
is high. They are testing a pilot version that
can handle a few liters of water per minute.
"What we want is a device that can handle
about 20 gallons of water per minute, and
that is portable so that you can put it on
the back of a truck and take it to the site,"
Sims says. "If you [treat] the contaminant
upstream, you don't have to deal with as
many gallons. What we want to do is treat
water at the source."

New System for Seafood
Safety
In April, the U.S. General Accounting
Office (GAO) released a disturbing report
entitled Food Safety: Federal Efforts to
Ensure the Safety ofImported Foods Are
Inconsistent and Unreliable. The GAO
report charges that the Food and Drug
Administration (FDA) inspects less than
2% of all food imports, including seafood
imports, adding fuel to public concerns
about food safety. Imports now account for
more than 55% of total U.S. seafood con-
sumption, according to U.S. Department
ofAgriculture statistics.

The criticism came several months into
the FDA's switch to a new program for
seafood safety, known as the Hazard
Analysis and Critical Control Point
(HACCP, pronounced "hassip") system.
First developed in the early 1960s to ensure
good quality food for U.S. astronauts,
HACCP was put forward by the FDA in
1995 as a process for ensuring better food
quality for all consumers. The program
became mandatory for the seafood industry
in December 1997.

HACCP focuses on preventing hazards
rather than relying on spot-checks and ran-
dom sampling of products to catch them
later. Under the new system, each food
processor and importer prepares a plan for
identifying the points in their operations
most vulnerable to health hazards, depend-
ing on the product. The plan also describes
the plant's procedures for preventing prob-
lems at each control point-that is, each
point at which a potential hazard can be
averted (for example, refrigeration)-and
for monitoring them.

"On a pound-for-pound basis, seafood
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